In this study, we partially purified the ethyl acetate soluble fraction of the ethanol extract of the root of Allum hookeri. We identified seven compounds, benzoic acid, tetradecanoic acid, hexadecanoic acid, ferulic acid, cinnamic acid, octadecanoic acid and hexanedioic acid, that have antimicrobial activity using GC-MS, and evaluated the antimicrobial susceptibility and MIC (minimum inhibitory concentration) against multidrug-resistant bacteria.
The air-dried roots of A. hookeri were extracted with 80% ethanol and partitioned between ethyl acetate and water. The organic layer was dried and chromatographed on silica resin to afford fractions 1-6. Among these, fraction 6 showed antimicrobial activity against MRSA 693E. The chemical components of fraction 6 are listed in Table 1 in order of retention time. Three fatty acids and four organic compounds were identified. All the compounds showed antimicrobial activity against general infectious bacteria ( hexadecanoic acids have shown activity against infectious microorganisms such as C. albicans [4] .
Infections caused by drug-resistant bacteria remain a major problem [9] . Some herbal sources have demonstrated the possibility of modifying resistance in S. aureus and enhancing the antibacterial action of antibiotics [10] [11] [12] . However, no studies have examined the antimicrobial activity of A. hookeri root against drug-resistant strains. As shown in Table 2 , fraction 6 showed antimicrobial activity against general and drug-resistant strains of microorganism. 
Experimental

Plant material and purification of antimicrobial substances: A.
hookeri was collected in May 2014 near Naju city, Jeonnam province, South Korea. A voucher specimen (MNUCSS-SC-01) was deposited in the College of Pharmacy, Mokpo National University. The root was separated for use in this study. The air-dried, powdered roots (250 g) were extracted twice with 80% ethanol (1 L) at room temperature for 3 days. Following filtration, the ethanol was evaporated and the residue partitioned between ethyl acetate and water. The organic layer was dried and chromatographed on silica resin to afford fractions 1-6.
Gas chromatography/mass spectrometry (GC-MS) analysis:
The analytical methods for analysis based on gas chromatography mass spectrometry (GC-MS) have been previously reported [13] . [14] , with some modifications, was employed to determine the effect of A. hookeri against the microbes. All microbes were inoculated onto the surface of a Petri dish (90 mm × 15 mm) containing Mueller-Hinton agar medium, and an 8-mm filter paper disc (Avantec, Toyo Roshi Kaisha, Ltd., Tokyo, Japan) saturated with A. hookeri (2 mg/40 μL) was placed on the surface. The plate was incubated at 37°C and the clear inhibition zone that appeared surrounding the paper disc was measured after 24 h. The susceptibility of the microbes to A. hookeri was expressed as a plus or a minus. If the width of the transparent zone was 1.2 mm or greater, the susceptibility was a plus, however if it were less than 1.2 mm, the susceptibility was a minus. Thein vitro antimicrobial activities (MIC, minimum inhibitory concentration, μg/mL) were determined by the serial dilution method.
Microorganisms and antimicrobial activity:
